RESULTS : Of two hundred twelve participating physicians, 45% routinely prescribed HM to their patients. Between 64 to 67% prescribers believed that HM have more benefits, faster results and fewer side effects than conventional drugs. In addition, 58% thought that HM were less expensive, and 76% that they were easier to take than conventional drugs. More importantly, in a series of eight questions concerning the physicians' knowledge about the possible mechanism of drug-herb interactions, the general tendency was towards poor knowledge.
RÉSUMÉ •BUTS ET
PERTINENCE EN PRATIQUE CLINIQUE : Nous croyons que la connaissance du mécanisme des PH et de leurs interactions potentielles devrait désormais être une partie intégrante du cursus médical au Liban, ainsi que des programmes de formation médicale continue (FMC).
INTRODUCTION
Herbal medicines (HM) are natural products extracted from plants and known for their pharmacological effects by different cultures since a long time. Their use in medical care relies mostly on empirical experience and beliefs handed from one generation to another, and rarely on evidence-based data [1] . HM are prescribed or sold as remedies for various ailments whether mild or serious, acute or chronic [2] [3] . HM use has increased over the last two decades in various places, both developed and developing countries [4] [5] [6] [7] . Along with the rise in their use comes the risk of interaction with conventional medicines when prescribed [8] [9] [10] . The potential for interaction between herbs and prescription drugs is of concern because the pharmacokinetics of one or more medications taken simultaneously can be altered and can lead to clinically significant toxicities [11] [12] [13] [14] [15] . The public wrongly believes that HM, being "natural products," can only be safe and beneficial [16] [17] . The misconception that HM are innocuous leads patients to neglect mentioning or discussing their usage with their physicians. Furthermore, physicians do not routinely ask patients if they are taking HM when prescribing conventional drugs, or vice versa [18] [19] [20] .
Many of the pharmacokinetic interactions between conventional drugs and HM are due to cytochrome P450 enzymes being affected by the administration of either product. After co-administration, some drugs or herbs act as potent enzyme inducers, whereas others act as inhibitors [21] [22] [23] [24] . This information is often overlooked or missing in physicians' professional background, even among those who prescribe HM.
In a previous study, we have shown that 61% of the Lebanese population is using different types of HM and that 60% of them have reported adverse effects [25] . The occurrence of adverse effects may be attributed either to the HM itself and/or to concomitant use of prescribed drugs [25] . In this setting, the HM-related attitudes and knowledge of physicians will affect the overall quality of health among patients exposed to HM [26] [27] [28] [29] [30] [31] . This study assessed the perceptions of primary health care (PHC) physicians regarding the appropriateness of prescribing herbal medicines, their prescribing patterns and their knowledge regarding the interaction between HM and conventional drugs. HM prescription patterns were described by demographic and professional factors.
METHODS

Study design and procedures
This survey study was conducted in the Greater Beirut area, Beirut city and its suburbs, during May-June 2009. Because the topic of physicians' knowledge about HM effects, their adverse effects and mechanisms of interactions had never been formally studied in the past in Lebanon, this survey was considered as a pilot assessment. It was limited to PHC physicians in solo private practice exclusively in the Greater Beirut area. PHC physicians in solo practice are not subjected to therapeutic guidelines and standards which may be imposed on those practicing in hospital settings. About 40% of the entire Lebanese population lives in that area, where most advanced conventional care centers and headquarters of the most visible outlets of herbal products are located.
The study proposal was approved by the Ethical Committee of Saint-Joseph University Health Sciences Campus.
Listings obtained from the Lebanese Order of Physicians were used to locate and call PHC physicians providind their main professional address within the Greater Beirut to invite them into the study. Data are not well updated: it is not unusual that they would include names of physicians who are still in training, who migrated, changed their practice location, retired or even died, or phone numbers that have changed. The majority of PHC physicians located within Greater Beirut practice in hospital outpatient clinics. Of those with valid phone numbers and who confirmed that they were actually in solo PHC practice exclusively in Greater Beirut, 212 physicians accepted to participate. This figure corresponds to about half of PHC physicians with a primary professional address in the Greater Beirut area.
Participating physicians were assured that all identifiers would be removed from the survey questionnaire prior to data entry.
Study questionnaire
The survey used a questionnaire partially adapted from a previous publication by Clement et al., minus questions irrelevant to the social and legal context of Lebanon [32] . The questionnaire was conducted in English, with stem questions translated into Arabic to ensure complete understanding by physicians whose training was not done in English. An original version was piloted with about ten PHC colleagues in hospital-based practice, who offered a few remarks which led us to use synonyms which were easier to understand.
It was administered in a face-to-face interview which did not exceed 15 minutes. The categories of variables included in the questionnaire were:
1. Demographic and professional factors of physicians. 
Statistical analysis
All data were entered and checked for quality and validity of the variables. Data were described as frequencies and percentages for categorical variables, and as means, standard deviations (SD), medians and range for noncategorical ones. Scores (the sum of the answers calcu-lated for each question) were constructed to summarize questions related to the same domain such as knowledge (the higher the better) and attitudes (the higher the more positive the attitude towards the use and benefits of HB). These two scores, as well as other stated variables, were subsequently analyzed as dependent variables, and compared by socio-demographic and professional factors using correlation analysis and Student's t test as appropriate. The comparisons were tested using chi 2 test (crosstab), Student's t test and orrelation tests, where a significant relation existed with a p-value < 0.05. Differences were considered statistically significant for a p-value ≤ 0.05. Data were analyzed using the Statistical Program for Social Sciences version 16 (SPSS, Chicago, Ill., USA).
RESULTS
Socio-demographic and professional characteristics of participants
A total of 212 physicians were included in this study, 105 males and 107 females. The median age was 48 years and the mean number of years of medical practice was 16 years.
Characteristics of participating physicians are summarized in Table I .
Attitudes regarding the use of herbal medicines among the surveyed physicians Physicians' attitudes regarding the benefits of HM were almost evenly distributed as follows: about 40% believed that these medicines were beneficial in patients' care, about 31% were indifferent, and about 35% thought that they were not beneficial. Regarding the safety of HM, 33.5% of physicians believed that HM were not safer than conventional drugs, and 33% had no idea about their safety. A large group (43%) would not support patients' self-prescription of HM, and only 25.5% would favor such a decision. Overall, 43% of physicians believed that HM had the same activity as conventional drugs. These attitudes were all summed up in an overall score with higher grades indicating a more favorable attitude (mean = 3.9) towards HM; details are presented in Table II .
Knowledge about herbal medicines
In a series of eight questions assessing the physicians' knowledge about the possible mechanism of drug-herb interactions, the general tendency was towards poorer knowledge. On a scale from 0 to 18, 50% of the physicians scored 8 or less. These physicians seemed to be fully aware of the gaps they may have in their knowledge, as at least 80% acknowledge their need for more information at various levels (Table III) .
General practices related to herbal medicines
In this group of physicians, 45% routinely prescribe HM to their patients. Regardless of their practice with herbal prescriptions, when faced with patients on conventional drugs who are already using HM, the advice most frequently given was to take these two types of remedies at different times (30%). However, medically questionable advices were also frequent: advice for concomitant use was signaled by 16.5%, while advice for concomitant use with a reduction in conventional drugs dosage was mentioned by 14%. Only 18% would advise their patients to stop herbal products while taking their prescribed medications. Among those physicians routinely prescribing HM (Table IV) , the most frequently prescribed products were Ginkgo biloba (13.5%) and grape seeds extract (13%). The assumed properties of those products are listed in the Appendix. Details on medical practices of physicians with HM are summarized in Table V . (Table VII) .
TABLE III KNOWLEDGE ABOUT HERBAL MEDICATIONS AMONG PHYSICIANS
ANSWERS (code) N (%)
Perceived need for more knowledge regarding herbals (Q24) Not at all (0) 38 (17.9) Somewhat (1) 68 (32.1) Very much (2) 106 (50.0)
Metabolism is the most important mechanism in drug interaction (Q10)
Correct (2) 93 (43.9) Do not know (1) 43 ( Correct (2) 84 (39.6) Do not know (1) 44 (20.8) Incorrect (0) 84 (39.6) Herbal medicines modulate conventional drugs metabolism (Q11)
Correct (2) 40 (18.9) Do not know (1) 78 ( 
DISCUSSION
This study showed for the first time primary health care physicians' attitudes, practice and knowledge in Greater Beirut concerning HM. From the outset, these physicians' attitudes seemed to be evenly distributed between those agreeing to HM benefits and those not. However, these attitudes did not seem to be based on specific objective knowledge of HM potential benefits and harmful effects. In fact, the level of knowledge regarding the potential adverse interactions between HM and conventional drugs was quite low. This finding was previously shown by other investigators. A study conducted in Trinidad in 2005 showed that only 29 physicians out of 192 were able to identify herb-drug interactions [32] . In another study done in the department of emergency medicine in the University of California Irvine, the score of 142 participating physicians on the quiz that was intended to measure their knowledge on herbal toxicities and drug-herb interactions was only slightly higher than would have occurred from random guessing [33] . Over 100,000 deaths each year can be attributed to adverse drug interaction, of which many could be linked to the use of herbs [34] [35] [36] .
The gap between primary health care physicians' attitudes and knowledge is not the same among all physicians. We think that younger physicians (p = 0.05), who are more oriented to evidence-based medicine, more likely to participate in local and international conferences, and more likely to improve their medical education through scientific reading, were also more aware of HM dangers and believed less in their benefits. Younger physicians were consistent with their perceptions, and prescribed HM slightly less than their older colleagues. There were no sex differences in practice in this study.
Overall, the prescription patterns of HM by primary health care physicians were not significantly affected either by skeptical attitudes or uncertain knowledge. No matter what their attitudes and knowledge were, physicians were still prescribing HM. There are similarities to this situation elsewhere in medical practice, most famously in the tendency to overprescribe antibiotics in viral infections despite adequate knowledge of their uselessness [37] . These situations are largely attributed to the desire of physicians not to contradict the expressed demands of patients, so as not to risk losing them. In the case of HM, it is a tribute to the major impact of massmedia advertisement which has created, in the space of a few years, a public demand for remedies which had existed in the past only in the less educated, less well-to-do segments of the population. This situation reflects the negligence of the health system in regulating practices and increasing awareness regarding the balance of advantages and dangers of prescribing HM [38] .
There is another important gap through which unregulated HM utilization is gaining hold in the medical field in Lebanon. This is the quasi-absence of HM in the current medical curriculum and training programs of material covering the benefits and risks of HM. Physicians are not told to inquire about HM when seeing patients or to counsel about their potential dangers, despite the fact that their use in Lebanon is rapidly increasing. This gap in medical information and practice can also be found elsewhere [39] [40] . In one survey, most physicians neglected to ask about HM utilization when prescribing conventional drugs. If not asked, patients do not volunteer information regarding this utilization which is largely perceived as "natural" and therefore benign [41] . In several studies, less than 45% of patients reported spontaneously discussing the use of herbal remedies with their doctors [42] . Ignorance or neglect concerning adverse interactions with conventional drugs puts patients in danger, and raises a serious ethical concern regarding medical practice. Fortunately, a large proportion of physicians in this survey was aware of their lack of adequate information about drugs-herbs interactions and expressed a desire to know more. This openness to further education should be seized by the Lebanese Order of Physicians and the Ministry of Public Health as an opportunity to counter, among health care providers, the misinformation spreading unabashed so far in Lebanon.
CONCLUSION AND RECOMMENDATIONS
The mechanism of drug-herb interactions and the resulted effects whether beneficial or deleterious should be an integral part of the medical curriculum. Medical doctors should be taught to routinely ask their patients about HM 
